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AB Cancer '"vaccines"*" thai utilize genetically 
modified minor cdls 

require gene transfer methods capable of producing 

of trarugenes from fresh or short-term cultures of human 
tumor cells. Our 

Studies optimize in vitro transfection of primary tumor 
cdls using 

cationic lipids and a plasmid encoding the gene for 
human intcrleukm-2 

(11-2). Established tumor cdl lines produced 10- to 
100-fold more IL-2 

by enzyme-linked 



nnmunoabsorbent anal. Imporuntly. transfection of 

produced utunnnofliniolalory levels of IL-2 as detd. by 
increased thymidine 

incorporation by autologous peripheral blood 
mononuclear cells and 

lymphokme-activaled kilter cell activity. IL-2 secretion 
by tumor cells 

persisted for at least 30 days post -transfection and was 
unaffected by . 

freeze thawing or irradn. to 8000 rads. Multiple solid 
tumor types were 

successfully transfected, but normal blood mononuclear 
cells and leukemic 

blasts were resistant to transfection. Enzyme-linked 

anal, of the ami of IL-2 secreted into the medium by 
transfected tumor 

cdls correlated with the percentage of tumor ceils 
expressing 

intracellular IL-2 as measured by flow cytometry. 
Plasmids utilizing a 

cytomegalovirus promoter yielded superior transfection 
efficiencies 

compared with plasmids contg a Rons sarcoma vims 
promoter. These 

results suggest that a clin. ** 'vaccine* * * trial using 
autologous 

tumor cells genetically modified to secrete JL-2 is 
feasible in patients 
with solid tumors. 
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AB Cancer "'vaccines*** that utilize genetically 
modified tumor cells 

require gene transfer methods capable of producing 
inmiunostimulatory doses 

of transgenes from fresh or. . . promoter yielded 
superior transfection 

efficiencies compared with plasmids contg. a Rous 
sarcoma virus promoter. 

These results suggest that a clin. '"vaccine*** trial 
using 

autologous tumor cells genetically modified to secrete 
IL-2 is feasible in 

patients with solid tumors, 
ST cancer '"vaccine*"* transfection 1L2 plasmid 
lipid; cationic lipid 

plasmid transfection cancer ** 'vaccine"* ; 
interlenkin 2 plasmid 

transfection cancer ***v»ccine"* ; gene therapy 
cancer tntcrlcukin 2 

plasmid 
IT Promoter (genetic dement) 

RL: BPR (Biological process); BSU (Biological study, 
unclassified); THU 

(Therapeutic use); BIOL (Biological study); PROC 
(Process); USES (Uses) 

(CMV or '"RSV"* ; primary tumor cdl and 

transfection with I L-2-en coding plasmid 
DNA'cationie lipid complexes) 
IT •••Vaccines"* 

(tumor, primary tumor cdl and tumor cdl line 
transfection with 

IL-2-encoding plasmid DNA/cationic lipid complexes) 
IT Antitumor agents 

( '••vaccines"* ; primary tumor cdl and tumor cdl 

transfection with IL-2-en coding plasmid 
DNA/cationic lipid complexes) 
IT 2462-63-7. Dope 153312-64-2, "*DMRIE*" 

RL: THU (Therapeutic use); BIOL (Biological study); 
USES (Uses) 

(primary tumor cdl and tumor cdl line transfection 
with lL-2-en coding 

plasmid DNA/caticnic lipid complexes) 
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mRNA and to electroporation of plasmid cDNA for 
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Afl Cancer '"vaccines*" that utilize genetically 
modified tumor cells 

require gene transfer methods capable of producing 
immunostimulatory doses 

of transgenes from fresh or short-term cultures of human 
tumor cells. Our 

studics optimize in vitro transfection of primary tumor 
cells using 

cationic lipids and a plasmid encoding the gene for 
human intcrlcukin-2 

(IL-2). bsublished tumor cell lines produced IO-io 
100-fold more IL-2 

than did fresh or short-term tumor cultures as measured 
by enzyme-linked 



timulatory levels of IL-2 as dcuL by 
increased thymidine 

incorporation by autologous peripheral blood 
mononuclear cells and 

lymphokine-activated killer cell activity, IL-2 secretion 
by tumor cells 

persisted for at least 30 days post-transfeclion and was 
unaffected by 

freeze thawing or irradn. to 8000 rads Multiple solid 
tumor types were 

successfully transfected, but normal blood mononuclear 
cells and leukemic 

blasts were resistant to transfection. Enzyme-linked 



anal, of the ami. of IL-2 secreted into the medium by 
transfected tumor 

cells correlated with the percentage of tumor cells 
expressing 

intracellular IL-2 as measured by flow cytometry, 
Plasmids utilizing a 

cytomegalovirus promoter yielded superior transfection 
efficiencies 

compared with plasmids cootg. a Rous sarcoma virus 
promoter. These 

results suggest that a din. "'vaccine**' trial using 
autologous 

tumor cells genetically modified to secrete IL-2 is 
feasible in patients 
with solid tumors. 
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AB A review with 38 refs. discussing the effects of the co- 

bupivaeaine (BP), polyvinyl pyrollidone (PVP), or 
"•DMRIE*" :DOPE 

cationic liposomes on plasmid DNA-mcdiatcd lucifcrase 
gene expression and 

antibody responses to influenza nucleo protein (NP) 
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AB Thede 



the gtni to-rectal mucosa that effectively stimulate both 
secretory IgA Abs 

and cytotoxic T lymphocytes in the genital tract and 
CTL in the draining 

lymph nodes (LN) has proven a major challenge. Here 
we report a novel, 

noninvasive approach of genetic vaccination via the 
intranasal route. 

Such vaccination elicits immune responses in the genital 
and rectal 

mucosa, draining LNs, and central lymphoid system. 
Intranasal 

encoding the model Ag 



firefly htciferase resulted in dissemination of the DNA 
and (he encoded 

transcript throughout the respiratory and gastrointestinal 
tracts, 

draining LNs, and spleen. Complexing the plasmid 
DNA with the lipid 

•••DMR1E*" /DOPE enhanced expression of the 



si specific secretory IgA Ab in 
(he vaginal and 

rectal tracts, and increased the circulating levels of 
specific IgA and 

IgG. In addn., intranasal DNA immunization resulted in 
generation of 

Ag-specifk CTL that were localized in the genital and 
cervical LNs and 

spleen. These results suggest that intranasal 

DNA -lipid complexes may represent a generic 
immunization strategy against 

ss the genito-recial and other 
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AB Direct gene transfer into the respiratory system could 
be carried out for 

either thaapeutic or immunization purposes. Here we 
demonstrate that 

cells in the lung can take up and express plasmid DNA 
encoding a 

lucifcrase reporter gene whether it is administered in 



formulated with cat 
lipid used, the 

transfection efficiency with liposome-formnlated DNA 
may be higher, the 

same as, or less than that with pure plasmid DNA 

Tctramethyltetraal kyUpcrmine analogs with alky) 
groups of 16 or IS 

carbons and •"DMRIE*" /cholesterol formulations 
proved particularly 

effective. Similar results for reporter gene expression in 
the lung were 

obtained whether the DNA (naked or lipid formulated) 
was administered by 

indirect, non-invasive intranasal delivery (inhaled or 
instilled) or by 

invasive, direct intratracheal delivery (injected or via a 
cannula). 

Reporter gene expression peaks around 4 days, then falls 
off dramatically 

by 9 days. The dose-response is linear, at least up to 
100 mu g plasmid 

DNA, suggesting better transfection efficiencies might 
be realized if 

there was not a vol. limitation. For a given dose of 
DNA, the best 

results are obtained when the DNA is mixed with (he 

that can complex it completely. These results ire 
discussed in the 

context of direct gene transfer for either gene therapy or 
delivery of a 

mucosal DNA •••vaccine*** . 
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AB Cancer vaccines that utilize genetically modified 
tumor cells require gene 

transfer methods capable of producing 
immunostunulatory doses of 

transgeucs from fresh or short -term cultures of human 
tumor cells. Our 

studies optimize in vitro cratisfcctioo of primary tumor 
cells using 

cationic lipids and a plasmid encoding the gene for 
human imerleukin-2 

(IL-2). Established tumor cell lines produced 10- to 
10O-fbldmoreIL-2 

than did fresh or short-term tumor cultures as measured 
by enzyme-linked 

immunoabsorbenl anal. Importantly, transfection of 
primary tumor cells 

produced immunostimulalory levels of 1L-2 as detd by 
increased thymidine 

incorporation by autologous peripheral blood 
mononuclear cdls and 

lvmpholdne-activated killer cell activity. IL-2 secretion 
by tumor cdls 

persisted for at least 30 days posl-tf ansfeclion and was 
unaffected by 

freeze thawing or irradn. to 8000 rids. Multiple solid 
tumor types were 

successfully transfected, but normal blood mononuclear 
cdls and leukemic 

blasts were resistant to transfection. Enzyme-linked 
immunoabsorbenl 

anal, of the ami of IL-2 secreted into the medium by 
transfected tumor 

cdls corrdated with the percentage of tumor cdls 
expressing 

intracellular IL-2 as measured by flow cytometry. 
Plasmids utilising a 

cytomegalovirus promoter yielded superior transfection 
efficiencies 

compared with plasmids contg. a Rous sarcoma virus 
promoter. These 

results suggest that a clin. vaccine trial using autologous 
tumor cells 

genetically modified to secrete IL-2 is feasible in 
patients with solid 
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AB HIV-rcguUtted expression of the diphtheria toxin A 
fragment gene 

(HJV-DT-A) is a potential gene therapy approach to 
AIDS. Since cationic 

liposomes are safe and n on- immunogenic for in vivo 
gene delivery, the 

authors examd whether Li po feet AMINE or DMRIE 
reagent could mediate (he 

transfection of MV-DT-A (pTHA43) or the 1QV- 
regulated lucifcrase gene 

(pLUCA43) into HIV-infected or uninfected HeLa cdls. 
PLUCA43 was 

expressed at a 103-fold higher levd in HeLa/LAV cdls 
than in uninfected 

HeLa cdls, while the extent of expression of 
*"RSV" -regulated 

luciferase was the same in both cdl lines. Co- 
transfection of HeLa cdls 

with pTHA43 and the proviral HIV clone, 
HXB.DELTA.Bgl, resulted in 

complete inhibition of virus prodn. In contrast, the 
ddiveryofHIV-DT-A 

to chronically infected HeLa/LAV or HeLa/IIIB cdls, or 
to HeLa CD4+ cdls 

before infection, did not have a specific effect on vims 

treatment of cells with control plasmids also reduced 
virus prodn. This 

recto, could be ascribed to cytotoxicity of the reagents 
The efficiency 

of transfection. as measured by the percentage of cdls 
expressing 

beta. -gal was *pprx.5. Thus, cationic liposome- 



was too inefficient to inhibit vims prodn. when the DT- 
A was ddivcred by 

cationic liposomes to chronically- or de novo-infected 
cells. However, 

when both the virus and DT-A genes were ddivcred into 
the same cdls by 

cationic liposomes, DT-A was very effective at 
inhibiting virus prodn. 

The results indicate that the success fill use of cationic 
liposomes for 

gene therapy will require the improvement of their 
transfection 

efficiency. 
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AB The invention provides vectors adapted for use in 
transferring into tissue 

or cdls of an organism genetic mater, encoding one or 

capable of expressing one or more immunogenic or 
therapeutic peptides and 

related methods Prcpn. of a HLA-BT-encoding plasmid 
that contains the 

origin of replication of pBR322, the "*RSV*** LTR 
promoter, SV40 

polyadenylaliou signal etc., methods for transfection 

lipid formulations comprising DMRIE/DOPE. and its 
use in gene therapy arc 
also described. 
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AB Studies arc reported which examd. the effects of some 
systematic chem. 

structural changes in both the cationic ampbiphilc and 
the neutral 

phospholipid components of liposomes on their biol. 
activity. Cationic 

and neutral phospholipids were formulated together as 
large multilamellar 

vesicles or small sonicated unilamellar vesicles in water, 

formulation was assayed quant, in 96-wdl microthcr 
plates under 64 

different assay conditions using COS. 7 cdls and an 
*"RSV*" 

-.bcu.-galactosidase expression plasmid. The cationic 
lipid mols. used 

were derived from a novel Scries of 2,3- 
dialkytoxypropyl quaternary 

ammonium eompds. contg. a hydroxyalkyl moiety on 
the quaternary amine. A 

homologous series of dioleytalkyl (C 1 8: 1) compds. 
contg. increasing 

hydroxyalkyl chain lengths on the quaternary amine 
were formulated with 50 

mol % dioleoylphosphatidytethanolamine (DOPE) and 
assayed for transfection 

activity. The order of efficacy was El > Pr > Ba > 
pentyO 

2,3-dioleytoxypropyl-l-trimethyl ammonium bromide 
(DO I MA) The order of 

transfection efficacy for a similarly formulated 
homologous series of 

hydroxycthyl quaternary ammonium derivs. with 
different alky! chain 

substitutions was dhnyristyl > diolcyl > dipahnityl > 
disteryl. Addn. of 

100 .mu.M chloroquine in the transfection expt 
enhanced the activity of 

Ihedioleyl compd. by 4-fold and decreased the activity 
of the dirayristyl 

compd. by 70%. For each of the compds. and 
formulations examd., large 

multilamellar vesicles were more active than small 
unilamellar vesicles. 

The neutral phospholipid requirements for transfection 
were also examd 

Cationic vesicles formulated with 50 mol % DOPE were 
2-5-fbld more active 

than formulations with 50 mol % 
dioleoylnbospbatidylcholuie or 

formulations without any neutral lipid, and the level of 
DOPE required for 

optimal activity was 50 mol %. DOPE analogs with 
increasing acyl chain 

sain, were progressivdy less active than unsatd. analogs; 
analogs with 

increasing nos. of Me or methylene groups added to the 
primary amine were 

also progressivdy less active. The 
lysophosphaiidvlcthanolamine analogs 

examd. neither enhanced nor inhibited the activity of 
these reagents. 

These results nave implications regarding the design of 
new cationic and 

neutral lipid mols. for use in the devdopment of 
improved cationic lipid 

gone delivery vectors. 
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AB The immmiogcnicity and protective efficacy of 
(rVV) encoding the F, G, N, or M2 (22H) proteins of 

respiratory syncytial virus (BRSV) were evaluated in 
calves, the natural 

host for BRSV. Calves were vaccinated either by 
scarification or 

mtratracheaily with rW and challenged 6-7 wk lata 
with BRSV. Although 

replication of rW expressing (he F protein in the 
respiratory tract was 

limited afler intratracheal vaccination, (be levels of 
serum and pulmonary 

antibody were similar to those induced following 
scarification. The scrum 

antibody response induced by the F protein was biased 
in favor of IgGl 

antibody, whereas the G and the N proteins induced 
similar levels of 

lgGl:lgG2, and antibody was undetectable in calves 
primed with the M2 

protein. The F protein induced neutralizing antibodies, 
but only levels 

of complement-dependent neutralizing antibodies were 
induced by the G 

protein, and antibody induced by the N protein was not 
neutralizing. The 

F and N proteins primed calves for BRSV-spccific 
lymphocyte proliferative 

responses, whereas proliferative responses were 
detected in calves primed 

with the G protein only afler BRSV challenge. The M2 
protein primed 

lymphocytes in only 1 out of 5 calves. Although there 
were differences in 

the immune responses induced by the rWs, the F, G 
and N, but not thcM2, 

proteins induced protection against BRSV infection and, 
in contrast wilh 

the enhanced lung pathol. seen in mice vaccinated wilh 
r W expressing 

individual proteins of human RSV, there was a redn. in 
lung pathol. in 
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AB The development of "'vaccines*** against 

pathogens transmitted across 

the gcui to-rectal mucosa that effectively stimulate both 

secretory IgA Abs 

and cytotoxic T lymphocytes in the genital tract and 

CTLintbc draining 

lymph nodes (LN) has proven a major challenge. Here 

we report a novel, 

noninvasive approach of genetic vaccination via the 

intranasal route- 
Such vaccination elicits immune responses in the genital 

and rectal 

mucosa, chaining LNs, and central lymphoid system. 
Intranasal 

immunisation with plasmid DNA-lipid complexes 
encoding the model Ag 

firefly luciferase resulted in dissemination of the DNA 
and the encoded 

transcript throughout the respiratory and gastrointestinal 
tracts, 

chaining LNs, and spleen. Completing the plasmid 
DNA with the lipid 

"•DMRIE"* / "'DOPE'" enhanced expression 
of the encoded protein in 

the respiratory tract, increased specific secretary IgA Ab 
in the vaginal 

and rectal tracts, and increased the circulating levels of 
specific IgA 

and lgG. In addn., intranasal DNA immunization 
resulted in generation of 

Ag-spccific CTL mat were localized in the genital aod 
cervical LNs and 

spleen. These results suggest that intranasal 
imm u ni zation with plasmid 

DNA-lipid complexes may represent a generic 
inuncnization strategy against 

pathogens transmitted across the gcnilo-rccta) and other 
mucosal surfaces. 
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